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' AUTHOR: Subach, A.P.

" TITLE: An experimental investigation of the effect of
structural damping on the region of instability of
oscillatory systems having motors which are limited in
power .

SOURCE : Akademiya nauk Latviyskoy SSR. Institut avtomatiki i
mekhaniki. Voprosy dinamiki i prochnosti. no.9. 1962,
53-62

TEXT: This paper is a continuation of previous work (A.P.Subach
. Sb. "Voirosy dinamiki i prochnosti®", no.8. Tzd-vo AN Latv.SSR, 1962.
The main feature of the experimental equipment is a 100 watt
electric motor attached to one end of a cantilever T-beam so that
oscillations were produced in the horizontal plane. The beam was
fixed to a solid base, The length from the supports to the centre.
of the shaft of the motor was 90 cm. The method of providing :
structural damping, together with relevant measurements, is given.
The main object was to obtain resonance curves of stationary
oscillations for various compressive forces on the beam and
varying steepness of the motor characteristics. Data were obtained
' Card 1/2
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Salmonellosis java epidemia in a Zagreb hospital. Lijecn. vjesn. 84
no.4:331-338 '62.

Internog odjela Opce
Zavoda za zastitu zdravlja grada Zagreba,

%;];iceazDra M, Stojanovica", Zavoda 22 zaptitn zdravlja NR Hrvatske 1
Bolnice za zarazne bolesti u Zagrebu.

(SALMONELLA INFECTIONS epidemiol)
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APLIKACE YATFMATIKY. (Ceskoslovenska akademie ved., Matematicky ustav) Praha,
Cgechoslovakia Vol. 3, noe 5, 1958,

Decerber 1959
Monthly 1ist of East Eyropean Accessions (EFAI), LC, Vol. 8, no. 12,
unclae
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"Analysis of the drying process," Pp. 220.

STROJIRENSTVI. (Ministerstvo tezkeho strojirenstvi, Ministerstvo
presneho strojirenstvi a Ministerstvo automobiloveho prumyslu ’a
zemedelskych stroju). FPraha, Czechoslovakia, Vol. 9, No. 3, Mar. 1959.

Monthly list of East European Accessions (EEAI), 1C, Vol. 8, No. 8, .
August 1959.
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SUBASKIYEY V.K., kand.fiz,~-mt. nauk; IGFFE, A.F,, akademlk, glavnyy
"red,; SOMINSKIY, M.S,, kand.fiz,~mat.nauk, gav.glavnogo red,;
SHALYT, S.S., doktor fiz.,-mat.nauk, red,; REGEL', A,P,, kand,
fiz.-mat,.nauk, red,; SHAGURIN, K._A,, in=zh,, red., ACHKINADZR,
sh,D., inzh., red,; FREGER, D.P,, tekhn.red.

[Semiconductor converters of solar energy] Poluprovodnikovye
preobrazovateli solnechnoi energii. Leningrad, 1956, 58 p.
(Leningradskil dom nauchno-tekhnicheskol propagandy. Polupro-
vodniki 1 ikh tekhnicheskoe primenenie, no.9).

(MIRA 14:4)

(Solar batteries)
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SUBJECT ussk / PHYSICS CaRD 1 /2 pPA - 1566
AUTHOR MASLAKOVEC,JU.P-, POLTINNIKOV,S-A., DUBROVSKIJ,G-Bs» SUBAéIEV,VQK=
TITLE p-Silicon Photoelectric Traensformers of Solar Energy-
PERIODICAL Zurn,techncfie,gé, fasc.10, 2396-2397 (1956)
Issued: 11 / 1956
ments from n-Si-monocrystals by bringing about

American authors produced photoele

in these crystals by means of diffusion from the gaseous phase of
2 r the authors also attempted to produce the photoelement
on the basis of p-silicon. Thig is of practical importance, because p-Si is less
expensive and more easily obtainable than electron silicon. gp served as an ad-

mix}ure, and diffusion was from the gaseous phase.
Foils of monocrysitalline and polycrystalline p-siliocon with a thickness of
~ 1 mm were used for production. After fixing the contacts, the voltampére

cnaracteristics for brightness and darkness Were recorded. One of the photo-
area and was produced from monocrystalline

clements consisted of a foil of 1 cm

p-3ilicon with ¢ = 5 ohm.cm and v = 4 microsec. Its voltampére characteristic
wad well marked gaturation domains in the reverse direction. These parts of the
rgoltampére characteristics for brightness which correspond to load were nearly
rectangular in shape. The spectral characteristic of %his photoelement has its
meximum at 700 m g - The red boundary of sensitivity agrees well with the width

of the forbidden zone in the Si.

p~B transitions
bhoron., I 8 gimilaxr manne

CIA-RDP86-00513R001653710016-1"

c.10, 2396-2397 (1956) CARD 2/ 2 pa - 1566

+ic on the occasion of & solar radiation of
eful coefficients for different load Te~
jous load voltages) were computed. The
s such a8 pravailad on this occasion

VZﬁrnhteohn,fis,gé, fas

Furihermore; the load characeTris
910 watts/om® was recorded and the us
Sistamces (end consequently also for ver
maximam useful coefficient ander condition

was 2,85
On the oocasion of the measuring of the usaeful coeZficient the total incoming
energy was always peasured by means of &'perioheliomater” The gleotrodes used
did not afford & guffisciently 1ow oontact voltage; end therefore higher useful
coefficients may ve expected %O pe attained as & reguli of an improvement of
~ontaots. The gamples, which were produced from 1ow~-rasistance polycryatalline
gilicon (several large orystals on 2 plate) gave less favorable results com-
with those obtained by the semples desoribed above- Their maximum use-

pared

£ul soefficient remained below 0.6%-

14 would be of great Qractioal interest %o discover & ossibility of roduci
transformers with 8 ugeful contficient of from ~ ' %o 2% of comgarativeli
impure silicon {with ¢ < 7 ohm. cm) -
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OSTROUMOY, Andrey Georgifevicﬁ; ingh.; IOFFE, AF., akademik, red.; R
SOMINSKIY, M.6., kand . fiz.-mat ,navk, red.; MASLAKOVETS, Yu.P., :
doktor fiz.-mat,nauk, red.,; SMOLENSK1Y, G.A,, doktor fiz,-mat.

nauk, red.; SHALYT, S.S., doktor £iz,.-mat .nauk, red.; HEGEL', A.R,,

kand.f iz .-mat .nauk, red,; SUBASHIY®V, V.E., kand.fis,-mat.nauk,
red.; SHAGURIN, K.A,, ingh.; ACHKINADZE, Sh.D., inzh,, red.;

FREGER, D.P., tekhn.red.

ezoelektriki. Leningrad, Leningr.

1957. 30 p. (Poluprovodniki, no.16)
(MIBA 10:12)

(Piezoelectric gubstances] P!
dom nauchno-tekhn .propagandy,

(Piezoelectric substances)
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don mete (lectric resistors)
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SEAM S'S'émsxs'gr, Py K., kand.fiz.-mat.nauk, Ted.; SEARR L o
:au:. r:i&:7hzﬁﬁkﬁﬁﬁﬁﬁ§TM§E;D., inzh., red.; FTREGER, D.P.,

nzh., .3

try. Leningrad,
[Semiconductor bolometers] Poluprovodnikovye bolometry

. 36 p. (Poluprovodniki,
Leningr.dom nauchno-tekhn.propagandy. 1957. 36 P RS o)
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(Bolometer)
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ACHKINADZE "Sh.D., inzn., red.; FREGER, D.P., tekhn.red.

[Seignettoelectric gubstances] Segnetoelektriki. Leningrad,

Leningr.dom nauchno-tekhn.propagandy, 1957. 43 p. (Poluprovodniki,
no.1s) (MIRA 10:12)

(Ferroelectric substances)
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VORONIN, Anatolly likolayevich, inzh.; 10FPE, A.F., akademik, red.;
SOMINSKIY, M.S., kard, fiz.-mat, nauk, red.; MASLAKOVETS, Yu.P.,
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fiz,-mat.nauk; SUBASHIYEV, V.K., kand,fiz,.~mat.nauk, red.; SHAGURIN,
K.A., ingh.red.; ACHKINADZE, Sh.D., imzh.; FREGER, D.P., tekhn,red.

[Semiconductor thermoelectric generatora] Poluprovodnikovye termo-
elektrogeneratory. Leningrad, leningr. dum nauchno-tekhn.propagandy,
1957. 43 p. (Poluprovodniki, no.13) (MIRA 11:3)
(Semiconductors) (Blectric generators)
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SUBASHIYE; & £ kand. fiz.-mat. nauk, ; IOFFE, AF., glavoyy

— red.; SOMINSKIY, H.S., xand. fiz.-mat. oauk, rod.; MASLAKOVETS,

Yu. P., doktor fig.-nat. pauk, red.; SMOLENSKIY, G.A.,doktor fiz.-met.
nauk, red.; SHALY?, S.S., doktor fiz.-mat. nauvk, red.; REGEL', AR,
kand, €iz.-mat. nauk,red.; SHAGYRIN, K.A., iozhe, red.; ACHKINADZE,

Sh. D., inzh., red.

(Transistor diotes and triodes; point-contact diodes and triodes)

Poluprovodnikovye diody i triody; tochechnye diody 1 triecdy.

laningrad, leningr. dom nauchno-tekhn.propagandy, 1957+ 52 Do

(Poluprovodniki, no. 7). (MIRA 11:11)
(Tranaistcrs)
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. Samuilovich, kand. £iz,-mat, nauk; IO ’ ’ °
Smlmm.nia::;sred,; MASIAKE)VETS. Yo,P,, doktor fiz.-mat. na.uké ged..
ééMOI.‘E!ISKIY. G.A., dokbor fiz,-mat, nauk, red.; SHALYT, S.S., e ved.s
doktor fiz.—mt. n&'u.k, red, m]ﬂu'._A-P-, kand. fiz.I;‘a;:,Am ’ LX)
SUBASHIYEV, V,.K., kand, £iz,-mat. nauk, red.; SHAGURIN, .

fish.; red.; ACHLINADZE, Sh.D, insh., red.; FENGER, D.P., fekho.
red,

Ieningrad, leningr. dom nsuchno-
toresistors] Yotosoprotivleniia, . o
E?lg)mo ;ropagandy, 1957. 54 p. (Poluprovodnil, no.6). (MIRA 11:9)

’ (Paotoelectric cells)
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PHASE 1 BOOKEXPLOITATION SoV/1481

9(#),24(3) 26(3D)
Ccandidate of Physical

s;pggg;xggi_Vagan Kasparovich,
Sciences —

and Mathemntical

g1l (Photoelectric

11 solnechnoy ener
dom nauchno-tekhn.

hesklye preobrazovate

Fotoelektrie
' converters of Solar Energyz Leningrad, Leningr.
propagandy, 1957. 61 p. Series: Poluprovodniki, VyP- g) 15,000
coples printed.
obshchestvo PO rasprostraneniyu politicheskikh
tekhnicheskoy

Sponsoring Agencles:
i nauchnykh znanly RSFER, Leningradskiy dom nauchno-
propagandy, and Akademiya nauk SSSR. Institut poluprovodnikov
rech. Ed.: D.P. Freger; Editorial Board: A.F. Ioffe (Chief Ed.)

g, Sominskly (Deputy Chief Ed.) candidate of Physi-
cal and Mathematical Sciences, Iu.rl. Maslakovets, Doctor of Physl-
cal and Mathematical Sclences, .A. Smolenskiy, Doctor of Pnysical
and Mathematical gelences, S.5- Shalyt, Doctor of Physical and
Mathematical geciences, A.R. Regel', candidate of Physical and Math-
ematical gciences, ~V.E. Subashiyev, Ccandidate of Physical and Math-

Achkinadze, Engineer.

ematical Sciences, K.A. Shagurin, Engineer, sh.D.
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PURPOSE: This booklet 1s'addreésed'to enginee
the field of semiconductor electronics.

_COVERAGE: This booklet 18 the 9th of the series on gemiconductors.
1es 1s glven at the end

-A 1ist of 1& titles constituting the ser
of each booklet. (For a tpanslation of these titles see Fhase
ation, No. 674.) The guthor briefly mentions the

I Eook Explcit

early applications of solar energy and then describes 1ts various
contemporary uses. de conversion of solar energy into

heat and mechanical energy, photosynthesis, and the use o solar
energy for obtaining electriclity. The author enumerates the three
methods of such converslion: a thermoelectric, b) photogalvanic,

and ¢) photoelectric. The present booklet describes photoelectric

here are 43 references,

converslion. No personalitiea are mentioned. T
of which 24 are Soviet (including 3 translations), 18 English, and

1 German.

TABLE OF CONTENTS:

rs aud technicians in

Introduction‘
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AELERAT

~ Photoelectric Converters (Cont.) SOV/1481
2. Photoelectric convérters.of solar energy - 8ilicon
solar batteries 4y
3. Photoelectric converters of solar energy made from
other semiconductors 56
Conclusion 59
Bibliography 61

AVAILABLE: Library of Congress

JP/sfm
4-15-59
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ZHUZE, Vladimir Panteleymonovich; IOFFE, A.F,, akademik, glavnyy red.;

SOMINSKIY, M.S., kand.fiz,-mat.~nauk, red,; MASLAKOVETS, Yu.P.,
doktor fiz,-mat,.nauk, red,; SMOLENSKIY, G.A,, doktor fiz.-mat,
nauk, red.; SHAEY', 5.S., doktor fiz.-mat.nauk, red,; HEGEL',
A,R,, kand, fiz.-mst nauk, red.; SUBASHIYEV, V, K., kand, fiz.-mat.nauk.
red,; SHAGURIN, K.A., inzh., red.; ACHKINADZE, Sh.D,, inzh., red.;
FREGER, D.P., tekhn,red.

[ Semiconducting materials (semiconductor elemente)] Poluprovodni-

kovye materialy (elementy - poluprovodniki)., Leningrasd, 1957.

101 p, (Obshchestvo po rasprostraneniiu politicheskikh i nsuchnykh

znanii RSPSR, 1no.l7) J (MIRA 12:4)
(Semiconductors)
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SUBASH{IE[Ljamxuljgu@ggggiph, kand. fiz.-mat. nsuk,;

3 e 4 tricdes)
+ 5 tion-tyoe 4dicdes an
tor dicdes and triodes; junc . triody .
2333:23;321"0‘-’1’6 d1ody 1 triodys ?1"9“"52“233?1;;“1357. 7 0o
Lenihgrad, Leningr. dom)naucnno—te&hn- orepald ’ (MIRA 11:11)
aning 78

(Foluorovodniki, no.
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(Pransistors)
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Semiconductor in Science (Cont.) SOV.1503

Avalanche Transistors
e effects of a strong electric field in
lyzes the behavior of p-n

, _ch. 15. Ilisavskly, Yu.V. 75
The author discusses th

gemiconductor crystals. He then ana
Junctions in germanium and silicon with a large reverse bias and

explains the dependence of jnvestigabed phenomena on temperature
and the effects of various defects 1in the junction structure. The
author also investigates processes occurring 1in the collector junc-

tion of avalanche transistors. In the last chapter he presents 2
e triode and summarizes the existing

ney oscillations. He

which result in the generation of high-frequsns
s of avalanche tran-

presents basic schematic diagrams and example
sistor application. In conelusion, he compares these transistorci

with other devices of this type, and suggests that since they do
not possess the several disadvantages characteristic of other de-
vices displaying negative registance, avalansghe transistors may 1n
the future replace thyratrons. There are 46 references, of which

23 are Soviet and 23 English.
v.X., and M.3. Sominskliy. Semiconductor

Ch. 16. \Subashiyev,
ocells

115

AP
PROVED FOR RELEASE: 08/26/2000 CIA-RDPS86- ROOL6
nce (Cont,) SOW?%&*? 53710016-1"

,Semiconductor in Scle
in the investigation and ap-

¥ to developments
eleztric multipliers by

' Mhe authors survey achievements made
the photoelectric effec

plication i soviet cientists phoEo

by the following Sov et 8 : : y

ﬁya Kubetskliys p.V. Timofeyev, S.A. vekshinskly and N.o- Khleb

ke g.F. Rodloun?; antimony—cesium photocells
Timofeyev; hallium-

nikov; photon count;rg b%hl.b B and PV
ki ol o ebnikov & o Vo
P.I. Lukire s P. Maslakovets and B.T. Kolomiyets; silver-

sulfate hotocells by Yu. / -
sulfate ghotocells by V.K, Bernatskly and D.S. Qeykhman; an%igigmii-
jum photodiodes by S.M. Ryvkin and V.M. Tushkevich. The ar zum
plains the theory f the photoeleotric effect as based on qign m
physics and describes various types of photocells in the 0 grlgs
their development. the end of the authors deseribe photose

developed 1n East Germany the USSR, and the USA.
referegces, of which 28 a;e Soviet, 16 English, 3 Gemman; and 2

French.
ic Refrig-
217

sgiltbans. Thermoelectr

ch. 17. Kolenko,
effect

: eratorS . . = tnhe theory of the thermoelectric
thors explain e ‘ )
?giszucalled zﬁe Peltier effect). In the USSR thermoelectric refrigera

Cazd=140

ve.A., and L.S.
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SOV—120—58~1—§O/45

* AUTHOR: SubashiyeV, V.IK.
gurement of the Volt-Amp Character-

TITLE:““Kinicuit for Rapid Mea
sotic of a Valve Photocell (Skhema dlya bystrog® snyatiya
arakteristik ventil'nogo fotoelementa)

vol‘tampernykh ¥h
PERIODICAL: privory i Tekhnika'Eksperimenta, 1958, Nr 1.
D

D 125-126 (USSR)
sed to obtain quickly an oscillopral
and then using pointer in-

ABSTRACT: The circuit can be u

of a photocell characteristic
struments Lo obtailn more accurabely any par’t of the charac—
uit is shown in Fig.l and consists © o]

teristic. The circ
parts: oscillographic pard (on the 1eft) and instrumental
(on the right). The oscillographic part consists of a step
down gransformerl Tpl an autotransformer ‘Tp , &

, a key K, an oscillograph?

resistance box M (RM8-€
the 3XeESs simultan

e screen of

eously with the
the oscillograph°

and a relay ghich gives

volL—amp charac

The horizontal deflection ol rtional O the

instantaneous voltage acToss the ¢ tocell and bthe vertical

deflection is proportiona t rrent ghrough the photo-
of volt-amp character-

cell, Tigs.? and
jstics of & photocell with and without j11luminatlon. The
£ the circul y le

Card 1/2instrumental part O
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A Circuit for Rapii Heasurement of %the Volt-Amp Characteristic of
a Valve Photocell,

pointer instruments and DC power suprlies which can be used
o obtain the static characteristic in the neighbourhood of
any ziven point chosen on the oscillogram, There are 4
figures, no references,

ASSOCIATION: Institut poluprovodnikov ANl S33R (Institute for
Semi-~Conductors, Academy of Sciences of the US3R)

SUBMITTLID: July 19, 1957.

1. Photoelectric cells--Electrical properties 2. Photoelectric cells
~~Testing equipment 3. Electrical equipment--~Ciroutts

Card 2/2
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SUBASHITEV, V.K.
vs-ﬂo

LANDSMaY, A.P.s

vAvIIOY, V.S.3

- 6.
Isk. eput Zen, 0.2 (IRA 12:5)

Splar vatteries.
(Artificial catellites)

(Solar batterias

-D
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BoROVIKOVA, R.P. [translator]; DUBROVSKIY, 6.B.[ translator]; OKHOTIN, A.S.

[ translator]; PEDYASH, E.M. [translator); MASLAKOVETS, Tu.F., prof.,
doktor fiz.-mat.nauk, red,; SUBASHIYEYV, Y.K..'kand.fiz.-mat.nank.
rod.; VISKOVA, K.V., reds; SMIRNOVA, N.I., tekhn.red,

[ Semiconductor tranaformers of radiant energy] Poluprovodnikovye
preobrazovateli energii izluchenil; gbornik statei, Moskva,

Izd—vo inostralit"ry. 1959. 407 P-
(Semiconductors) (Photoelectricity)

(MIRA 12:4)
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‘ 82468
g, 43 ¢0 s/ 112/60/000/006/02 1/032
Translation from: Referativiyy zhurnal, Elektrotekhnika, 1960, No. 6, p. 379,
# 5.2862
AUTHORS: gubashiyev, v, K.» ginitsa, S. P,
TITLE: Potential Disﬁ;ibution Along a Thread-Shaped Germanium Diode &b
Mean Injectlon Tevels
PERTODICAL: Nauchno-tekin. inform: pyul. Leningr. politeknn. 1=t 1959, No. 1
pp. 31-
TEXT: The potentia% distribution along thread-shaped dlodes at & current
density of 0.05-10 Zmp/ cm nhas been gtudled. The diodes were made of n-type Ge
with p =1 -20 ohm cm end L_ = 0.1 cm. The measurements were made by 2 probe
method under pulse conditiohs in a palanced circul®. A strong canductivity
modulation has been revealed for current densities of 0.1 amp/cm . The electric
field distribution along the diocde has Teen found, Near the p-n—Junction the
n field 1is small and almos?t independent of the current density. In the base e
field jncreases with sncreasing current density and can rea high values. 1t
jection jevels the condition of neutrality in the baseé
£ non—balanced current carriers

iy distribution o
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retsonzent; GOL'DSHTEYN,

v.K.
hy SUBASHIYEY: Yo2er U OVENKO, Tu.N.,

ic
SHATS, Solomon Yakovlev e A s

L.D., retsenzent;
tekhn. red.
Trarzistory 1
r les of their operation] Tr
Transistors and princip . ration) - oto. 95 o
E:snovy ikh primeneniia. Leningrad, Sudp mgiz, ( 5

(Transistors)
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Distribution of Losses and Efficiencies s/1e1/6o/002/02/05/o55
of Various Processes in Photoelectric Trans- B006/B06T
formations of Solar Energy

for two intensities of golar radiation: W o= 135 mw/cm2 and W = 83.4 mw/cmz.
culated for four hypothetical p-n junctions,

whose cteristic has the form

i = js[exp(qv/ 1. For the first three A is assumed to be 1, for

the fourth, A = 2 and jg = ‘2.10"8 a/cmz.In conclusion, the author thanks
Academician A. 7. Ioffe for valuable advice, B. Ya. Moyzhes for dis-~
cussions, and N. P. Alekseyeva for numerical computations. There are

4 figure, J tables, and 8 roterencess J Soviet and 5 American.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors of the AS USSR, Leningrad

SUBMITTED: May 6, 19959
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s/181 60/002/02/04/033
B0O06,/B067

Determination of the Recombination Constants
From the Spectral characteristics of a
Photocell With p-n Junction

r in the photocell.

semicaonductor laye
o (N) can be

coefficient, 4 the thickness of the
If k and f are known, and Jgpn . cir. and r are measured,
ined. @ can be theoretically determined from the

stants of the photocell, i.e., the
a from the experiment-

experimentally determ
gtructural and recombination con
recombination constants can be determined vice vers
ally known shape of u(h). First, the analysis of the theoretical
expression for o is discussed, 1.€-) for the case where the light hits
the p-n junction plane perpendicularly. The analysis was made by using
formulas of Bir and Pikus, which for the case of monochromatic irradia-
dependence of o on the depth 1 in which the p-n junction
is found, on the surface recombination rate s, on the diffusion length
of the holes L_, om the diffusion length of the electrons Ln’ and on k.

y X which differs from o only at small k, is also introduced

X
= ke ilL).because it allows a moTe€ simple
1 ghows @ @s @ function of kL , Fig- 2 m; = f(kLp).

of the electrons passing throug?)(/

The quantit
for the analysis (o
representation. Fig-
to the collection factor

*
“, corresponds

card 2/3
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Determination of the Recombinaticn Sonstants S/181/60/002/02/04/033
From the Spectral Characteristics of a BO06/B067
Photocell With p-n Junction

the p-n junction from the hole into the electron part - anda; corresponds

to the collection factor of the holes passing through the p-n Junction
from the electron into the hole region. The results are then applied to
special cases: First, the region of strong absorption is investigated:

k is large, A small. The theoretical dependence of a* on 1/k is investi-
gated (Fig. 3), i.e., for tke limiting cases 1) kLp.> 1, kL, > 1, and

kl1 > 1, and 2) kLp and kLn are large compared to 1; however, kl not

so large, so that the terms containing e-kl can be neglected. The case
of weak absorption (k small, R large) is investigated in similar
manner. A large number of relations between the various quantities are
given. There are 4 figures end 3 Soviet references.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBMITTED: May 6, 1959
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The Energy Diagram of the Real silicon Photocell 5/181 60/002/02/05/033
B0O06,/BO6T

A °
cases of silicon photocellgvxhich had been obtained by diffuaionljrom Sﬁ?
into p-tyrpe silicon. Fig. 2 shows the dependence of the electron con-
centration in silicon and of the position of the level of the chemical
potential on the impurity (5b) concentration; Fig. 3 shows the con-
i centration distribtution and the energy diagram of a p-type Si-element
: with a-resistivity of 0.85 ohm.om. Fig- 4 shows the same, however, for
p-type silicon with 9.8 ohm.cm. It was found necessary to take account
of field and voltage drop in the diffusion layer when analyzing the work
of such a photocell. The possibility is indicated of producing photocells
in such a way that they have optizum energy characteristios. There are
4 figures and 12 references! 4 Soviet, 7 American, and 1 British,

el ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad {Institute of
‘ Semiconductors_of the A3 USSR, Leningrad)

SUBMITTED:  May 6, 1959
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AUTHORS: Subashiyev, V. K., Poltinnikov, S. A.
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TITLE Determination of the Mobility and Concentration of Carriers
in the Surface Layer of a Semiconductor

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1169-1177

TEXT: In the present paper, the authors suggest two methods of investi-
gating the surface concentration and mobility of the carriers in the
skin layer of a semiconductor with p-n junction produced by diffusion.
Both methods are based upon measuring conductivity and the Hell effect;
when using the former method, it is, however, necessary to know the
connection between mobility and concentration of the carriers, and also
the law of the depth distribution of impurity atoms. In the second
method, the Hall effect and the conductivity before and after the re-
moval of a very thin surface layer are determined; from the data of
measurement the mean mobility in the removed layer g and the carrier
concentration n are determined. Plates of p-type silicon single crystals
into which antimony was diffused from the gaseous phase, were used for
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Determination of the Mobility and Concentration 5/181 60/002/06/23/050
of Carriers in the Surface Layer of & Semi- B006/B056 .
conductor

the experimental investigations. The mean resistivity was between 0.8
and S50 ohm.cm. According to the duration, temperature, and pressure of
the antimony diffusion, an n-type layer with different parasmeters was
obtained on the sample purface. The experimental arrangement for
measuring the resistivity of the n-type layer is shown in Fig. 7, and
the measuring technique is briefly described. For the purpose of .
measuring mobility, a transverae magnetic field was applied to the

samples with a constant current passing through, and the Hall electro-

motive force U occurring was jetermined, viz., also by means of the

experimental arrangement shown in Pig. 7. The results obtained by these
measurements are given in Table 1 for six different samples under

different diffusion conditions. This table gives the concentration

n(l) = p, and further U/C, Po and n,; (1 is the thickness of the n-type

layer, n - electron concentration, p - hole concentration in the initial
p-type silicon, and M - mobility). The results obtained by the second
method briefly described in the following, which were obtained on the
sample denoted in Table 1 with 20641 (20b11) are given in Table 2. ;x(
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With p-n Junction. I1

measurement of the quantun yield. The Tesults obtained from the investiga-
tions are illustrated in diagrams: Fig. 1 shows k(A), Fig. 3 shows r(A)
for three differeni photocells, Fig. 4 shows the short-circuit current

as a function of A, end Fig. 5 ghows a(A) (a denotes the separation coef-
ficient). Figs. 6 and 7 likewise show a(A) for other photocells. The re-
combination constants are calculated by strictly complying with part I of
the paper, where also the definitionsa for the quantities are given, The
hole diffusion length L can ve determined from the relation

A= Lp %,, ah»£l~=+ ¢h ifLo (whers 1 denotes the depth of the p-n junction,
P P ? .

whioh amounts to a few microns in most cases), and the electron diffusion length

Ln i{n the p-type region can be determined from the iongwave part of the

characteristic, The following 1is obtained for a photocell designated with
Noo 3¢ L_ = 2.2 uy L = 0.28 (characteristics: Figs. 3, 6, 9), for a

photoselil of ihe type p2(r2): Lp = 10 p; L = 8 p (Figss I35 5» 8). The
curves a /k = £(k) and «® = £(1/k) are given for ggveral photocells and
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by the Spectral Characteristics of Photocells B006/BO60
With p-n Junction, II

discussed. (a. . experimental separation coefficient). All of the numeri-
cal results are tabulated in a table (p. 1569): 1, Lp9 L, and S/Dp for

the types F2, §3 (F3), $4 (F4) as well as M laboratory-produced cells,
The results are finally discussed and some error sources are examined.

The authors thank G. Ye. Pikus and G. L. Bir for their discussions. A. V.
Ditman is mentioned. A JMP.2 (ZMR-2 Ylmonochromator calibrated in absolute
energy units with a standard thermocouple of the VNIIM, was used for
measuring the quantum yield of the photocells, There are 10 figures,

1 table, and 7 references: 5 Soviet and 2 TUS. uf///

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad
(Institute of Semiconductors of the AS USSR, Leningrad)

SUBMITTED : July 9, 1959
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\
PITLE: study of the Barrier Capacity of Silicoéypfn Junctions?>
Obtained by piffusicn

PERIODICAL: gizika tverdogo tela, 1960, Vol. 2, No. 8, PP 1962 - 1965

7PEXT: The authors studied the temperature and voltage dependence of the
parrier capacity of silicon p-I junctions. Theoretically, the voltage

dependence of the barrier capacitys Cb' is given by the relation dx(

Cb = k/&/vk»v (the concentration of the pmobile carriers being neglected).

Provided that the difference in the concentration of donors and acceptors,
Nd—Na, changes exponentially, n= 2 and, if there is 8 1inear change,

n = 3. The concentration of the mobile carriers can be teken into gecount &y
substituting another value (V*W for the neight of the potential barrier,

Vk. For negative voltages; v%* is close to Vk and depends only glightly om

the external voltage, Ve The authors used the method of gubgtitution to

/ /



"APPROVED FOR RELEASE: 08/26/2000

L
Nk N e !}
XD EN LTI RETLH IR 3 Nt 57565 Dl FIEZAC7-

CIA-RDP86-00513R001653710016-1

;’&—"ﬂm&ﬁf—%xw LTINS FO BOAR

&y

83021

" Study of the Barrier Capacity of Silicon p-n s/181/60/002/008/040/045
Junctions Obtained by Diffusion B006/B063

study four silicon photocells on an a-c bridge (frequency range 400 -
10,000 cycles). The barrier capacity was determined by the method of
linear diagrams (Ref. 8). It was shown that the theoretical relation is L/x<
satisfied with 2.7< n=3. The results obtained for various samples are
shown in Fige. 1 - 4. In addition to the confirmation of the formula, the
authors found that the barrier capacity increased vith a rise in
temperature, and that the temperature dependence of the barrier capacity
decreased with a rise in the blocking voltage. At low temperatures, the
barrier capacity drops with rising frequency. The latter fact has not
been clarified as yet. There are 4 figures and 11 references: 7 Soviet,

2 German, and 1 US.

ASSOCIATION; Institut poluprovodnikov AN SSSR Leningrad (Institute of
g Semiconductors of the AS USSR, Leningrad)

SUBMITTED: February 1, 1960
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Characteristics of hotocellsd?
e

TITLE:

PERIODICAL: Fizika gverdogo telas 1960, Vol. 2, No. 8, PP- 1978 - 1980

hors theoretically developed 8 method of deternining .
junction. For this pur-

jconductoT with a p-n
_n photocell with 1.3 1 bpo L
p? "o’ m P

ght of two wavelengths,
e n-type layeT are ind

TEXT: The aut

various constants of a selm
pose it is necessary to jlluminate 8 P

de of the n-type layeT with 11
The absorption cOefficients of th
The straight 1ines representing Jg.e -f(1/x) cut the axes
from the positions of which it is_possible

R s |
=&A—(‘I + -ﬁp _E); a = -Dp/as h = qK/A.

from the si
jcated

k1 and Aye
by k1 and k2,
at iwo different poi
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to determine the cO
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Junction From the Spectral Characteristics of Photocells
(js.c,
in the n-type region, q - electron charge, Lp - diffusion length of the

- short-circuit current density, Dp - hole diffusion coefficient

minority carriers in the n-type region,
ln - thickness of the n-type fegion,

Ln - diffusion length of the minority
carriers in the p-type region, 1p - thick-

ness of the p-type region, s - rate of sur-
face recombination on the n-type surface,
N - quantum flux density). Thus, for

7k example, for i /L )

= (h -h )/(h /32 - h /a )}, and for
1 /L €131 = (h -h )/(h /a ~h /a ). If the ratio between the short-

circuit current densities of the two wavelengths is denoted by a, the
following relation is valid:
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/ ky
s/D_= (a - 1)k /(1 - == a). The above relations for I and 1 may also
p 1 k2 P n

be given for one wavelength, A, if the sample has two different values for
8, Here, a' denotes the ratio between the short-circuit current

52 4 %11
densities, and w = (1 + T F)/(1 t 5 f)’
D P
s, s,
= - ! —, ] e
1n/Lp» oL (1 - aw)/(a'w 5 -5
Y P
s, s,
- . = < o! W e L ) |
ln/Lp< 1 1 (1 « a'w)/(a'w Dp Dp)

There are 1 figure and 3 Soviet references.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors of the AS ‘USSR, Leningrad) '
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AUTHORS : Subashiyev, V. K., Lardsman, A, P., and Kukharskiy, A. 4.
DS PINREHD ISR NN P
TITLE: DPistribubion of Phrschorus Atoms During the Diffusion in
Silivon
PERIODICAL« Fisiku tvordogo tela, 1960, Vol. 2, No. 11, pp. 2703 - 2709 \

TEXT: The authors descrite investigations they carried out to determine
ithe d2pth aistributicn of tus concentration of phosghorus impurities in
silicon by rsmoviag thin {(~u) layers by etzhing (with a KOH solution) or
grinding. Nine specimens were used for the purpos#2. In six cases, s com-
parison of experimental with theoretical results was found to be
impossible, ani in thres cases the experimental results were so inaccurate
that no unambiguous conclusions cculd be drawn from them. Extrapolation

of the experimantal data to zere thickness showed that ng is always equal

to 5,10‘Ocm'5a This value coincides with the solubility limit of

phosphorus in silicon at 1253-1300°C (where diffusion took place). The
three most characteristic cases of the depth distribution of concentration
(as shown in Figs.2-4) are investigated. FProm a theoretical point of view,
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Distribution of Phosphosus Atons During the s/181 60/002/011/007/042
Diffusion in §ilicon B006/B056

an anomalous course of the depth distribution curves is found, i.e., they
are not linear and at greater depths the concentration decreases more
rapidly than linearly. The curves fit well into the ocbtuse angle of two
intersecting straight lines. The attexpt is made %o explain this anomaly
by the following assumptionas 1) The original specimen was inhomogeneous .
2} There exists a reactive 3iffusion, i.e.; tne diffusion is accompanied
by a reaction between P ard 5i, and a P-5i compound is formed. 3) The
diffusion coefficient depends on the concentration of the diffusing
phosphorus. This assupption is the least probable. The first two
assumptiong are briefly discussed. Summing up? 1) The digtribution of the
phosphorus concentration as a result of its diffusion in p-type silicon
sheets was studred. 2) it wes found that the concentration values
calculated from data on ihe #lechrizal conductivity and from the curve

np =£(n) agrae fairly well with the values resulting from measurements

of electrical conductivity ard Hall sffect. This indicates that the con-
centraticn of compensated izpurities is small compared to that of uncom-
pensated jmpurities. 1) The carrier concentration distribution according
to the deptk does not follow the second Fick law. Indeed, the p-n junction,
shich is formed in the diffusion of pho3aphorus in p-type 51 is only half
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and an inhomogeneous frornt wall [Report at the All-Union Conference on Semiconduc— .
tor Devices, Tashkent, 2-7 October 1961)

TITLE: Photovoltaic effect of a E« function with an arbitrary generation function .

- SOURCE: Elektronno-dy*rochny*ye perekhody* v poluprovodnikakh, Tashkent, Izd-vo
AN UzSSR, 1952, 282-2¢0

TOPIC TAGS: photovoltaic effect, p~n Junction theory

ABSTRACT: The existing photovoltaic cell thsories hold that:(a) the field in the

. near-junction region is zero; (b) mobility and lifetime are constant; (¢) light

© is monochromatic, However, in practice photovoltaic cells (a) are manufactured by |

" diffusion methods entailing nonhomogeneity of the front wall and (b) are used with:
a heterochromatic light. The article tries to f£ill if partially the above gap in

© the theory. In the p-n Junction, the p-region is assumed to be very extensive so
that the problem can be considered as single-dimensional. The p-n junction is
assumad to be narrow as compared to the free-patn length and the diffusion length, |

1
|
|
H
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. A steady-state case and a mederate heterochromatic illuminaticn are considered, f
Differential equations that describe p-current density and p-concentration distri-i
bution in the n-region are considered and solved for a simplified cese, Similer ‘
solutions are obtained for the p-region. A formla for the total current is
developed which shows that the current consists of two components, one depending

. on the voltage across the p-n junction and another, on the 1Elumination, A "drift

' photovoltaic cell" is gonsidered; it has a strong field in the front wall which i

- caused the carriers drift from their generation place to the Junction. Finally, :
a p-n junction with a uniform field in the adjacent regions is considered, Orif. |

cart, has: 1 figure and 33 Formulas, :

ASSOCTATION: none
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AUTHORS:  Subashiyev, V. K. and Druzyak, N. P.
TITLE: ‘Milliwattmeter with Hall Sensors
PERIODICAL: Pribory i tekhnika eksperimenta, 1961, No.2, p.125
TEXT: A milliwattmeter is described which is designed for
measuring the power developed by a photocell. The instrument

consists of an electromagnet J (Steel-3, 100 x 70 x 30 mm, 2500
turns, 11 Ohm) producing a 1000 Oe field with a 10 mA current in

a 0.5 mm gap; a Hall sensor [l (n-type germanium of 20 Ohm cm
resistivity); a galvanometer W with a scale of 0 to 80 mW,

1.6 x 10”7 A/mm sensitivity, a 100 Ohm resistance;.a milliammeter A;
a millivoltmeter V and a 1.5 V battery B. An n-type germanium
Hall sensor is glued into the gap. Its resistivity (9 = 20 Ohm cm)
is large enough to ensure thehigh resistance of the sensor (2 kOhm)
that is necessary for reducing the shunting effect of the parallel
connected photo-cel 1, The voltage transformation coefficient

of the sensor is 2% at H = 1 kOe. The battery, which is connected
into the circuit by the switch K, enables loading the photocell with
a load varying between R,+R,+Ry (switch K open) and zero (with K closed
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Milliwattmeter with Hall Sensors $/120/61/000/002/023/042
E073/E535

and the battery connectedwith the correct polarity), R, and R are
potentiometers and a resistance R is provided for balancing out
the nonequivalence of the Hall eleétrodes. Since the magnetic
field of the electromagnet is propo-tional to the current of the
photocell and the voltage of the photocell is applied to the
current leads of the Hall pick-up, the galvanometer readings will
be proportional to the product of the current and voltage supplied
by the photocell. Before beginning the measurements, the non-
equivalence of the Hall electrodes has to be compensated by means
of the resistance R,, i.e, the galvanometer has to be set to zero,
The compensation is gffected with the photocell illuminated and the
magnetic circuit open. Following that, the current circuit is
closed, the battery switched on and the circuit is ready for
making the measurements, By operating the resistance R and

R,; the maximum power generated by the photocells can be determined,
Tﬁereby, the milliammeter and the millivoltmeter determine the
current and voltage values at the optimum point of the character-
istic, The battery is switched into the circuit in such a way
that it should produce a current in the winding R3 in the same
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. direction as the photocell; the potentiometers and R are

then adjusted to obtain'a zero voltage on the pho%ocell. %n this
case the current recorded by the milliammeter will be equal to the
: short-circuit current of the photocell, For determining the

i  no-load voltage, it is sufficient to break the R, circuit and

' to brealk the connection between the ‘terminal of the voltmeter V

and the sensor A, The calibration curve of the instrument for
the entire range of 0 to 80 mW is a straight,line. There is .

1 figure.

ASSOCIATION: Institut poluprovodnikov AN SSSR :

(Semiconductor Institute AS USSR)

. SUBMITTED: April 19, 1960 ?(/Q
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AUTHORS: Petrusevich, V. A., Subashiyev, V. K., and Morozov, G. P.
TITLE: S%udy of gexmanlum by photoelectric methods

PERIODICAL: Fizika tverdogo tela, Vi 3. no.. 5, 1961, 1505=-1514

TEXT: .The authers have suggested in earlier papers that the diffusion
length L, the surface-recombination constant, the absorption coefficiens
k, and other quantities be determined from the spectral distribution curve
" of photoconductivity (SPH). From the formula derived herc for the ratio of
photoconductivity & ~ (&) to photoconductivity as (- ) at the shortwave limit
it follows that this ratio is a linear function of k, which cuts off the .
section b = -1,L on the abucissa, and the section y = (p/s) 1/L on the
ordinate. D is here the cocfficient of ambipolar diffueion. s can be deter
mined therefrom., Also the cbsorption coefficient can be determined analyt-
ically or graphicelly. The measuring arrangement has already teen descriked
"in Ref.4 (V. A. Petrusevioh, Sy, FIT, I, 56, 1959,. SPH end, for compari-
son, the photomagnetic effoct (PHNME) were measured for each specimen and
each L;nd of surface treatﬂent. The effect of the refledtion factor R
Card 1/5
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vhich normally depends upon the vwavelength, is eliminated by the choice of
certain etching methods. The values for s obteined by thc PHME method are
found to be particularly low in cases where the specimens are pickled
after grinding o» polished with a pad after etching., The diffusion length
L dieplay a very good reprnducibility even with different surface treat-
monts. Aside fron few oamses, the continuous k(r) ourve ohtained by the
usual method is in excellent agreement with the values culeoulnted point

by point with the use of the formula '

k=1 1 = __1 .
a Augll_l T::((:,) -1 (8)

The cause of the deviationd is probably to be found in the existence of a
potential barrier on the surface, and explains why this method is doubt=-
ful. A comparison between the methods of measuring the recombination con-
stunt o shows that the rHUE method has certain disadvantages in that it
calls for particularly thin specimens, and, in addition, D ardl must be
exictly knowh. Although the formulz for S, upon waich the PHHZ method is

Card 2/ 5
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based, may be simplified, it is only applicable with small s and a specimen
thickness of only few p. The coefficient of ambipolar diffusion may be also
"obtained by the combination of two formulas indicated here and by the meas-
urement of both FHME and’ SPH. The agreement between experimental and theo-
retical curves also corroborates the agsumption that';n must be equeal to'.o.

Libgtractor's note: not explained.] A comparative experiment was performed
to checlk the new method. The agreement of experimentdl data depends on
whether the surface properties play a part or not; their effect upon the
measured quantities is explained in detail. Pinally, the values found here
by different methods and exhibbiting good agreement prove that the concept
of the diminution of dhotosensitivity in the case of short wavelengths may
be expleined by the effect of surface recombination of the carriers. There
.are 6 figures, 2 tables, and 10 references: 3 Soviet-bloc and 7 non-Soviet-
bloc. The two most recent references to Znglish~language publications read
as follows: R. M. Zitter, A. J. Strass, A. E. Attard, Phys. Rev. 115, 266,
1959; R. Braunstein, A. R. lloore, F. Herman, Phys. Rev., 109, €95, 1958; _‘:%5\

ASGOCIATION: Inséitut poluprovodnikov AN SSSR Leningrad
(Indtitute of Senmiconductors, AS USSR Leningrad)
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Fig.3. Graph 07 = g(é%) for

two surface treatments.
Curves 1nd1cated as: 1) glass

etohed 2y . - i (SR-4) 2) glass
etched by H,0, - ibsclssa - [,cm

ordinate —u’fin relative units.
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Fig.6. Ambipolar diffusion coeff:.Lcient . 100 F @ @
o I of Wo which, in turn, isl a funct_lon' of - wl :
reésistivity. Legend: 1) p-type; 2) n-type. |
‘ Ordinate - D, cmz/sec. ! -
4 o} - S
- : . ' o .. sof '
' ' ""”3'45;;';'7Q
~ A B A - W,
: . . Fig. & ”} .
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AUTHOR: Subggh;yev,ﬂq,wx,»

PUPGE g

TITLES ' Valve-type photoaffect at & p-n junction for an arbitrary
gene‘ration function

PERIODICAL: Fizika tverdiogo tela, V. 3, DO- 12, 1961, 3571 - 3580 /E

TEAT:s The volt-ampere characteristics of a valve photocell is calculated
for an arbitrary generation function. A homogeneous field 1s assuned to
exist in the vicinity of the p-n junction. Such a field cen be caused by
a current flowing through these regions, and an even gradient of the im-
purity concentration. The p-D junction considered

The x-axis is perpendicular to the junction plane.

in the n-reglon and the electron distribution in t

lated:
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e
e e

é
|
" e b,
| 23 =T
| 3(5))
{ . —qL, Se‘(“’ﬂ)__b_‘L g () dt,
.l 1]
L= @'—i-l_'é.
. I s e — ,,_‘__', ,,,,, -—_’-——"‘—
and o - ( —:-F
(36) = =9 L Vei+i—86

The total current 4

e e v oy e et e s s e e o
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et v"-'v-"“.‘ - - ' . . — . _—
(41) lggmjﬂ——qL [g(ddc qjg(x)dx

: 4
(42) lim jL-—qL ] g()di= ]g(x)dx, W—”
4] t

p
*

For an arblitrary genelation function the hole and’ electrc;n components of
the photocurrent can be calculated with the relations

r

j = qL d
(45) dpL aL, é (¢ )5\ :)
(46) 3p " ql‘ngsl s, (§)8(})a%s B
and the pair g2paration coefficients p()—edn(—,)b(~1) 7
(43) ’

(44) et
Card 4/6 o, (5) = entt=)
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- £
For monochromatic light g(é) - 'H ke kLp3 , and the photocurrent density
is glven by . .
Ji=9PH {——————k—l‘—’——-—— {e““ (é‘ —kL,— V&1 n_,)+ |
(48) i VBT T b ,
eonY kLn
,—26,—+kL,) |+ e‘“}.
T (a, P)] kL,+€,+1/é';+1

(fx- quantum yield of inner photoeffect, Hs - number of quanta penetrating

into the specimen, k - absorption coefficient; for electrons, the genera-
tion function g(-) is analogous.). The author thanks Yu. I. Ravich for
discussions. Thére are 7 figures and 7 references: 3 Soviet and 4 non-
Soviet' . The four references to English-language publications read as
follows: R, Cummerow. Phys. Rev., 95, 16, 19543 E. Rittner. Photocdnduct-
ivity conference Atlantic City, London, Chapman A. Hall, 215, 19563

M. Prince. J. Appl. Phys., 26, 534, 19553 D. A. Kleinman. Bell syst. Techmn

—

Journ. XL, No. 1, 85, 1961.
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/
ASSOCIATION: Institut poluprovodnikov AN S33R Leningrad (Institute of bﬂf”/
Semiconductors AS USSR, Leningrad) »

SUBMITTED: June 12, 1961
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E T Milliwattmeter with a Hall transmitter. Prib. i tekh. eksp. é
‘ (MIRa 14:9)

no.2:125 Mr-Ap ‘6l. | :
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1. Institut poluprovodnikov AN SSSR.
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: AUTHORS ¢ Subnohivev, V.&. ond Ravich, Yu.l.

TiTLG: Contribution to the theory of valve photoeffect on p-n Jjunctions

FEROBICAL rhysica stutus solidi, Ve 2, no. 8,.i962, 1043-1061

cnxt:  The current~voltage churacteristics are ca;pulnted for an {lluninated p-n junc—'

.} tion, allowing for an arbitrary spectral composition of the incident light and non=uni-

' form propertics of the n- and p-recions. The current flowing across the junction is

* found to coaaist of a conponznt wnich 18 independent of the light intensity and varies
exponcntially with the applied voltrge, and of a conponent which is independent of th2

applicd voltuge ond varies in proportion to the illumihntion intensity (the dark and the-

' short-circﬁit currents, respcctively). The two components are expressible in terms of

. a special position function which, being indepandent_of voltage.nnd-illnmination, iq.

. calculated for the following cases: le by terizing the diffusion, the
recombination and the arift of minority carriors throughout the p- and: the
n-reglons. 2.The parimeter values change as & stgp-function. 3, A strong electric field

| (P 9s
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AUTHON 1 gubashiyev, Y. Ke :
o ,,,...’ﬂ-_——/‘/ H

TITLE: Effect of a layer with enhanced repombination on the light i

and dark characteristics of a p-n junction .
PERIODICAL: Fizika tverdogo tela, V. 4, 1O« 9, 1962, 2359 - 2364 -

TEKP: It has becn shown before (FTT, 3, 12» 3571,'1961) that the light and
dark currents can be calculated in terms of the hole and electron accumula-
tion functions = and o respectively, when the function g(x) of peir

production vy light and the innomogeneities of- the region in gquestion are
“NOWI . dp is deduced from the expression for the overall current in the

n-type region of a p-n junction wherein the hole diffusion length L has SRR ‘
either one or two discontinuities. The results ghow that an intermediate :
layer with an enhanced recombinaticn considerably reduces the coefficient ’ i
of accurmulation. The layer can be regarded as an effective gurface with

the surface recombination rate D L2. There are 2 figures and 1 table.
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Dubirovakiy, G. Bey aqg;ggggghiyev. V. K.
Te——
" TITLEs Effeet of intense doping-on'the—ultraviolet reflection
gpectrum of gilicon ' ) -

PERIODICAL: Fizike tverdogo tela, V. 3y nO. 4, 1963, 1104 - 1106
: - i
TEXT: The UV reflection peaks at 4.3 and 5.4 ev of Si (3. Phys.. Chem. :
Sol., 12, 208, 1960; 20, 190, 1961; Phys. Reve, 113, 4 1002, 1959; 120, 1
37, 1960) were jnvestigated and the offects of doping With acceptor or
donor impurities on theae transitions was gtudied. The megsurements were
pmade by the usuel method of comparing the intensity of incident and reflected
ight, for a reflection angle of about 59. The monochromatic light 80QULCE |
was an C§-4 (sF~4) spectrophotometer lemp (8, or Xe); an (3Y-18A (FEU-184) !

photomultiplier served as receiver. It was found that doping with By Ps oré

3
tration range 1017 - 10%9 cn~) did not affect the position |
of the reflection peaks. The Coulomb field of the impurity ions exerts |
only a very weax effect on the putual position of valency and conduction
bands./ The results obtained indicate that the 3.4 ev peak will be due fo
Card 1/2
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L3

Li=> L3 trangitiors and not P} S“.P5’ as. asaumed by Ehrenreich et al. (Pb,ysm o
Rev. Lett., 8, 59, 1962). Thare are 3 figures. ‘

ASSOCIATION: Institut poluprovodnikov AN 8SSR Leningrad (Institute of
Semicondugstors AS USSR, Lenmgrad)

SUBMITTED:+  November 13, 1962
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"pand structure in GaAs,, Py, crystals.

nf on Physics of Semiconductors, Paris, 19-2k

report submitted for Intl Co
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ACCESSION NR3 Aphoij)sls ' §/0181/6), /005 /002 /0512 /051l

. RUTHORSt Subashiyev, V. K.j Dubrovskiy, G. B.

_TITLE: Quantum yield eof the internal photoelsctric effect in highly doped semi-

conductors
\

_;SOURCEr Fizika tverdogo tela, v. 6, no. 2, 196k, 512-51}

PPIC TAGS: quantum yield, photoselectric effect, photoactive absorption,
pmhotoactive absorption, current carrier absorption

ABSTRACT: In some frequency range immediately next the edge of the principal
absorption band, a continuous change in quantum yield is observed, from 0 to 1.
This range narrows as temperature declines, If electrons are excited from the
valence band to the conduction band by a single mechanism of light absorption,
then at absolute zero the energy dependence of the quantum yield should exhibit
‘a clear "step" at hv = Eg. It is shown that when nonphotoactive absorption is

present, the quantum yleld is expressed by the coefficients of abgorption in the
following form: B o B , where a and a, are the coefficients of photo-

+ an
Card 1 /2
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active and nonphotoachive absorption, reépectively. It has been found that
through a wide spectral range the coefficient of nonphotoactive absorption may be
equal to or even considerably larger than that of photoactive absorption, and this,
of course, leads to a decrease in quantum yield, In highly doped materials, the
principal mechanism of nonphotoactive absorption is absorption by free current
carriers. "The authors express their sincere thanks to N, S, Zhdanovich for his
great aid in treating the experimental data and in making computations." Orig.
art, has: L figures and 6 fomulas.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicon-
ductors AN SSSR) : .

SUBMITTEDs 30Augé3 DATE ACQ: 03Mar6l ENCL: 00
SUB CODE:  GP,RC NO REF SOV: 003 OTHER: 005
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| _
FUTHORS:,ngpgghixgy*mXA K3 Dubrovskiy, G. Bej Kukharskiy, Ae A.

-

''ITLE: Determining the optical constants. end concentrations of free current
learriers in strongly doped semiconducting materials by the rellection coefficient
) B

'SOURCE: Flzika tverdogo’ tela, ve. 6, no. L, 196k, 1078-1081

'fOPIC TAGS: optical constant, cirrent carrier, doped semiconductor, reflection
‘coofricien‘o ' .

ABSTRACT: The authors describe a method of determining the indices of refractiony
labsorption, and concentration of free current carriers in semiconducting materialp
- by the spectral behavior of the reflection coefficient of nonpolarized light at
lnc:x'mal incidence. Beginning with the ordinary relations of reflection, refraction,
- land absorption fer normal incidence, the authors express the effective part of the
idielectric constant by refractive index and absorption coefficient. It follows ths
~ %the difference in dielectric constant (for pure and doped samiconductor) depends
ilinearly on the square of the wavelength. A graph may be drawn of this dependence
{for standard.'samples with various carrier concentrations. The slope of this curve
eara 3035 o N R R S A x
Lt } ."‘
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is determined and extrapolated through a wide range of frequencies, thus
extrapolating the values of dielectric constant., This permits determination of
irefractive index and absorption coefficient. Experimental tests were made on Si,
‘and the indices of refraction and absorption were found to exhibit spectral depend
ience in the infrared reglon on the edge of intrinsic absorption. The authors
iconclude that the method proposed is especially effective for small, highly doped
! samples and also for rods with epitaxial films and p-n structures., A drop in
}refractive jndex is observed with decrease in wave length, and this is due to

173 iexcitation of plasma vibrations in the electron gas. The natural frequencies of
§these vibrations are proportional to the square root of the carrier concentration.
'Thus, by determining the frequency from the behavior of the reflection coefficient
| (according to wavelength), the carrier concentration can be determined. Orig. art

Ehas: i; figures and ¢ formulas.

A : '
{ ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semlconduc-
;tora AN SSSR) _ S

'SUBMITTEDs 160ct63 - DATE ACQ: 27Aprél -, T, ENGLi. 00
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.* ACCESSION NR: APLO34905 $/0181/61,/006/005/1303/1310
 AUTHORS: Subashiyev, Ve K.; Dubrovskiy, G. B. '
TITLE: Indirect transitions and structure of the valence band of silicon

SOURCE: Fizika tverdcgo tela, v. 6, no. 5, 196k, 1303-1310

- TOPIC TAGS: valenc¢e band, silicon, SF 4 spectrophotometer, fundamental absorption,
parabolic band

- ABSTRACT: The authors have measured the absorption near the edge of the fundamental
absorption band in homogeneous single cryigals of silicon obtained from melts with |
concentrations of B and P ranging from 10°° to 2,2¢10!Y cm~3. The spaectral depend=
ence of the absorption coefficient was measured for both n-type and p-type Si. It

~was found that the frejuency dependence of free carriers in p-type Si follows the,

t_ law o~y "2, as is true of most semiconductors. All investigated samples of n-typeA '
Si, in the range from 0.8 ev to the edge of fundamental absorption, exhibited a
dependence of of ~ ™™, where m = 3.45 * 0.02, On the basis of a parabolic band, a' .

deviation was found between the frequency dependence of fundamental absorption and :
~the calculated absorption. If a variable effective mass is accepted for the :
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